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It begins with a general and rather too brief introduction to the 
neuronal cytoskeleton which argues forcefully and with some 
conviction that the cytoskeleton is a major neuronal organelle 
playing a role not only in development and maintenance of 
neuronal morphology, but also dynamically in transport of 
materials in both directions along axons and dendrites, and in cell 
division. It may also be impertant in regulation of neuronal and 
synaptic plasticity and so may underlie modifications necessary 
for longer term memory formation. Breakdown of some elements 
of the cytoskeleton, such as dendritic microtubules in 
dysfunctional states such as Alzheimer's disease, points to thc 
importance of the cytoskdeton for maintenance of healthy nerve 
cells. 
Having presented the ease for the cytoskeleton as a single 
organellc, it then goes on to acknowledge that its various 
filamentous components are in fact usually dealt with as separate 
entities, as is the case in many of the chapters in the book! In reality 
this sell-admission offault does not at all detract from an excellent 
book. 
The 12 chapters of this text begin by considering the 
morphology and dynamics of the neuronal cytoskeleton, and then 
move onto mierotubule-associated proteins, microtubule 
assembly, actin, neurofilaments, the role of the neuronal 
cytoskelcton in growth of neuronal processes in normal 
development, in axonal transport and finally in neurotransmitter 
release. 
This text can be strongly recommended to anyone seeking an 
introduction to the neuronal cytoskeleton. Indeed those working 
in the field will find it enormously usefu~ as a comprehensive 
reference sour~. 
M.G. Stewart 
Progress in Molecular and Subedlular Biology, Volume 12; Edited by P. Jeanteur, Y. Kuchino, W.E.G. Mt~ller and P.L. Paine; 
Springer-Verlag; Berlin, 1991; ix + 137 pages. DM 128.00. ISBN 3-540-53900-x. 
This book consists of a number of detailed reviews on 
specialised topics: Synthesis of Small Nuclear RNAs (Rcddy & 
Singh); DNA-Activated Protein Kinase (Carter & Anderson); The 
Cytoskeleton during Early Development (Capeo & Larabell); 
Developmental Regulation of Heat-Shock Protein Synthesis 
(Bensaude, Mezger & Morange); and the Interactions of Water 
and Proteins in Cellular Function (Watterson). It is obvious, 
therefore, that this is a book for scientists with specialist interests 
in these areas, rather than for a general biochemical readership. 
The articles are clearly presented and well-organized. The 
referencing is up-to-date, with the literature covered until well into 
1990, which is an achievement for all involved given the 1991 
publication date. This book is a useful addition to the available 
review literature in the specific areas covered. 
Martin Clynes 
NMR and Biomolceular Structure; Edited by Bertini, H. Molinari and N. Niccolai; VCH Publishers; Weinheim and 
New York, 1991; xvii + 205 pages. DM 116.00; £43.50 
The revolution in the application of NMR spectroscopy to the 
study of biological macromolecules over the last few years has 
been accompanied by a large number of meetings and by a number 
of books intended to explain modern NMR approaches to 
chemists and/or biochemists. This book had its origins in one such 
meeting, held in Sienna, Italy, ia 1988, but it is quite different from 
the usual 'Proceedings' volume, in that it aims to combine a 
didactic introduction to aspects of modern NMR spectroscopy 
with descriptions of specific applications. In the first chapter, 
Esposito et al. introduce the ideas of two-dimensional NMR in the 
context of the simple COSY experiment, initially in the classical 
vector picture and then in product operator formalism. Banci et 
al. then describe the theory of the nuclear Overhauser effect 
(NOE), which is crucial to the structural uses of NMR, and 
include a brief discussion of the particular difficulties presented by 
paramagnetic systems. In the final one of the more theoretical 
chapters, Griesinger discusses thrce-dimensiomd NMR; the 
discussion i  this chapter is couched in more qualitative terms, but 
provides a clear description of the way in which they can be us~ 
to obtain resonance assignments in proteins. 
The remaining four chapters deal with more specific aspects of 
the application of NMR to biological macromoi~ules, notably 
oligonuclcotides. Both James et al. and Kaptein et al. discuss the 
use of NOEs as constraints inthe calculation of three-dimensional 
structures of oligonuclcotides and proteins, and describe their 
somewhat different approaches to using relaxation matrix 
calculations to allow lbr spin diffusion effects and hence to 
improve the structure determination, Gorenstein et al. also make 
brief mention Of the calculation of oligonucleotide structures from 
'H-tH NOEs, but the bulk of their Chapter is devoted to an 
interesting discussion of the structural information which can be 
obtained from ~'P NMR of oligonacleotides. In the final chapter, 
Feeney provides avaluable description of the way in which NMR 
can provide unique information on the dynamics and 
conformational equilibria oi' protein-small molecule complexes, 
drawing illustrations from work on the dihydrofolate reductase 
system. 
This book contains a number of well-written and interesting 
chapters, but 1 find it difficult to decide who would find it most 
useful. The Editors state, in their prelhce, that it is aimed at 
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"graduate students in chemistry or biophysics". Certainly, the use 
of the product operator formalism in Chapter 1, for example, 
would indicate that the reader is expected to have a background 
in physics or physical chemistry; such a reader might, however, be 
disappointed that the detailed description of multidimensional 
NMR experiments essentially stops at the simple COSY 
experiment. On the other hand, biochemists will find much of 
interest in the second half of the book, but may well find the 
mathematical pproach of the initial chapters difficult. Both 
audiences will, 1 suspect, feel the lack era single 'voice' and level 
of pre~ntation which is perhaps inevitable in a multiauthor 
volume but which is unfortunate in something intended as an 
introduction. This is not, therefore, a book which is suitable on 
its own as an introduction to the applications of NMR to 
biological macromolecules, but those starting out in this exciting 
field will find it well worth dipping into. 
G.C.K. Rober~ 
Calcium, Oxygen Radicals and Cellular Damage; Edited by C.J. Duncan; Cambridge University Press; Cambridge, 1991; 
x + 224 pages. £40.00, $79.95. ISBN 0-521-38068-5. 
This book contains updated contributions arising from a 
Symposium of the Cell Biology section of the Society for 
Experimental Biology held at Warwick University in March 1990 
and is volume 46 in the Society for Experimental Biology's 
Seminar Series. This concise volume contain~ eleven chapters that 
examine the interesting and complex inter-relationshi p between 
calcium, an impel'tent signal transducer and trigger for cellular 
damage, and the oxygen radicals implicated in tissue damage in 
a range of diseases. Consideration is given to the resultant cellular 
damage in various tissues, particularly perfused heart (chaptcl's 5, 
pp. 77-95 and 6, pp. 96-113) and isehaemic kidney (chapter 10, 
pp, 165-188). 
"Ihe first chapter (pp. 1-9) examines whether there are common 
biochemical pathways in cell damage and ¢¢11 death involving 
calcium and oxygen radicals. A rise in intracellular calcium levels 
is necessary for full activation of phospholipase A,_, which is 
thought to initiate pathways of cellular damage involving 
prostaglandins and leukotrienes. In addition, calcium is also 
implicated in mitochondrial dysfunction (discussed in detail in 
chapter 9, pp. 149-164), activation of endonucleases and 
stimulation of the labolization of lysosomal enzymes and the 
production of superoxide in neutrophils. The regulation of 
neutrophil oxidant production is discussed in the fourth chapter 
(pp. 34-76). 
In the second chapter (pp. 11-16) the nature of free radicals is 
examined together with their cellular sources. The superoxide 
anion reacts with iron or copper in the Haber-Weiss reaction to 
produce the higtqy reactive hydroxyl radical, which is responsible 
for membrane damage in the form ofnon-eazymie membrane lipid 
pgroxidation and DNA damage in the form of strand breakage 
and modification of DNA bases. Strand breakage inDNA but not 
base modification can also occur as a result of calcium activated 
endonuclcase action. This is because the oxidative stress produced 
by free radicals ultimately results in a sustained increase in 
intracellular free calcium levels, which leads to endonuek~se 
activation. The cleavage of cell chromatin into oligonud¢osome. 
length fragments by endonucleases is acharacteristic ofapoptosis 
(programmed cell death). In the third chapter (pp. 17-33) careful 
consideration is given to the role of calcium and signal 
transduction in oxidative cell damage. 
The eleventh and final chapter (pp. 189-217) in this worthwhile 
addilion to the current literature has the intriguing title 'The 
Rubicon Hypothesis: a Quantal Framework for Understanding 
the Molecular Pathway of Cell Activation and Injury' and starts 
by tracing the separate r spective functions of calcium and oxygen 
in relation to the evolution of life and concludes that in order to 
establish the relationship between calcium and oxygen radicals in 
cellular damage, each cell involved in the complex pathway needs 
to be studied, one at a time! 
The chapters are well illustrated and reasonably well referenced, 
although the index would have bcnelited from expansion. The 
book contains a good balance of background and advanced 
material in the subject area and will be of considerable interest o 
research workers in the numerous areas of investigation related to 
calcium and free radicals in relation to pathological conditions. 
Helen Wiseman 
Apoptosis.- The Molecular Basis of Cell Death (Current-Communications in Cell & Moleeu 'lar Biology) vol. 3); 
Edited by L. David Tomei and Frederick O. Cope; Cold Spring Harbour Laboratory Press; New York, 1991; xi + 321 pages. 
$44.00. ISBN 0879693665. 
The title of the book introduces the idea that apoptosis hould 
be thought of as providing a molecular basis for programmed cell 
death, and the enclosed contributory chapters develop this theme 
in detail. A n~at cluipter authored by R.A. Lockshin and Z. 
Zaked, both familiar with examples of invertebrate 
metamorphosis and developmental ce l death, ~tands the problem. 
on its head and concludes that apoptosis could be interpreted 
a specialised kind of programmed cell dmth. 
It is thought by many investigators that the basal rate of cell 
,%ath in tissues and organs is pro~ammed in such a way as to 
provide a regulated counterbalance to mitosis, indeed the concept 
of an equal and opposite phenomenon called apoptosis has been 
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